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Description 

BACKGROUND OF THE INVENTION 

This Invention relates to a method and system 
for producing purified water, sterile water or a ster- 
ile aqueous solution for biological and medical 
uses. More particularly, this invention relates to a 
method and apparatus for producing sterile aque- 
ous solutions meeting all user specifications includ- 
ing bacteriological specifications to permit their ad- 
ministration directly or indirectly to a patient. 

Conventional water purification systems em- 
ploying well known technologies such as reverse 
osmosis, deionization and ultrafiltration are capable 
of producing chemically and biologically pure water 
for short periods of time. Generally, when these 
systems are operated continuously, they will main- 
tain low levels of bacteria and pyrogens for a time 
period which is dependent upon the temperature at 
which the system is operated. During system op- 
eration, biologically active materials such as bac- 
teria, yeast, mold and pyrogens will begin to prolif- 
erate within the system to unacceptably high 
amounts leading to biological contamination of the 
normally pure water produced by these systems. 

Some conventional systems regain their capac- 
ity to produce biologically pure water by rinsing of 
the systems with sanitizing agents such as formalin 
or chlorine which control biologic contaminants. 
While these sanitizing agents perform their function 
well, they are highly toxic to humans, are difficult to 
handle and are difficult to rinse out of the purifica- 
tion system. The use of these chemicals has major 
adverse environmental impact as well. 

A second method for insuring biologic purity of 
water treated with a membrane filter system is to 
treat the system with a second process which 
insures the control of all living organisms. One 
such method is to heat the water with a pasteuriza- 
tion process. However, components within the sys- 
tem such as certain reverse osmosis membranes 
cannot withstand pasturization temperatures. 
Therefore, when utilizing a system which is sani- 
tized with high temperature water, undesirable by- 
pass loops and valves to reverse osmosis units are 
introduced. Therefore, this method does not clean 
and sanitize the reverse osmosis unit. 

A third method is to pass the purified water 
through a filter that is capable of filtering from the 
water all biologically active material. However, this 
process requires that the initial filtration treatment 
reduces the bacterial contamination to sufficiently 
low levels so that the bacterial removal filter does 
not clog prematurely. This is a very expensive 
proposition which renders it impractical. Therefore 
after initial filtration, chemical sanitization agents 
are still currently required to maintain low bacterial 



levels in the system. 

It has been proposed in U.S. Patent No. 
3,578,774 to provide sterile urological irrigating liq- 
uid composition by passing the fluids continuously 
5 through a filter designed for removing bacteria. 
However, this device requires an on site source of 
nonpyrogenic water and urological fluid. .It has also 
been proposed in U.S. Patent No. 4,253,457 to 
prepare such irrigation solutions on site by utilizing 

io a combination of a reverse osmosis unit for remov- 
ing pyrogens, a deionization unit for removing dis- 
solved solids and pyrogens and a filter for remov- 
ing bacteria in order to produce pyrogen free, 
bacteria free solution that can be administered di- 

15 rectly to the patient. However, this system is limit- 
ed since the claim of removing pyrogens by 
deionization is limited to removal of some 
pyrogens, but not all, as required for production of 
bacteria and pyrogen free water. In addition, the 

20 system requires chemical sanitization and cleaning; 
thereby increasing risk to the patient. Neither of the 
means disclosed in U.S. Patent Nos. 3,578,774 or 
4,253,457 are capable of producing water that 
meets the USP XXII standards for water for injec- 
ts tion or for irrigation for long periods without con- 
tinuous monitoring, caring and chemical sanitization 
of the unit by an operator. 

British Patent Nos. 1,450,030 and 2,034,584 
also disclose means for providing pyrogen free and 

30 bacteria free aqueous solution at the site of use of 
the solutions. However, each of these systems re- 
lies upon the use of chemical disinfectant such as 
with formalin to sanitize the equipment or flash 
sterilization wherein the water used to form the 

35 aqueous solution is heated to a temperature, typi- 
cally 150'C to 160'C. The use of chemical 
sanitization is undesirable even though it is an 
effective means for killing microorganisms because 
it also introduces harmful chemicals into the sys- 

40 tern which can be administered accidentally to the 
patient. Furthermore, heat sterilization of the water 
used to form the aqueous solution is undesirable 
since sterilization is accomplished only in portions 
of the system exposed to the high temperature. 

45 The bacteria and pyrogens continue to multiply in 
the remaining portion of the system thereby pre- 
venting the desired fluid quality from being pro- 
duced. 

U.S. Patent No. 4,610,790 discloses a system 
so for forming USP XX grade water from tap water 
which includes a carbon-based filtration unit, a re- 
verse osmosis unit, a deionization unit and an 
ultrafiltration unit. In order to cleanse the system of 
accumulated microorganisms and pyrogens, the ul- 
55 trafiltration unit and the deionization unit are 
flushed with heated water. The reverse osmosis 
unit is flushed preferably with unheated water and 
the carbon-based filtration unit is replaced periodi- 
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caily. Since the carbon-based filtration unit and 
reverse osmosis unit are not exposed to heated 
water, additional bypass loops and valves must be 
added to the system. The non-sanitized filter units 
may eventually produce unacceptable quality prod- 
uct. Furthermore, this system requires a redundant 
filtration unit for removal of bacteria and pyrogens 
because the reverse osmosis unit can not be heat 
sanitized. 

Accordingly, it would be desirable to provide a 
means for producing sterile water which requires 
minimal care and maintenance, automatically sani- 
tizes and monitors system performance and elimi- 
nates chemical sanitization, by-pass loops and re- 
dundant filtration steps. 

SUMMARY OF THE INVENTION 

In accordance with this invention, a method 
and system according to claims 8 and 1 respec- 
tively are provided for producing water quality that 
meets AAMI water for dialysis standards, USP XXII 
water for injection and sterile water for injection 
specifications. Potable water is passed through a 
preliminary filtration step, a carbon adsorption 
module and a reverse osmosis module to produce 
water quality that meets the AAMI water standard 
for dialysis. To produce water quality that meets 
the USP XXII water for injection, an ion exchange 
filtration step is added to the system, if necessary, 
that produces AAMI water from water containing 
undesirably high salt concentration. In order to pro- 
duce sterile water for injection, a disposable sterile 
microfilter is added as a final element for producing 
USP XXII grade water. 

The system can be utilized to produce solu- 
tions such as peritoneal dialysis fluid, intravenous 
injection fluid and other medical use fluids. The 
fluid production is accomplished by accurately me- 
tering a concentrated fluid into the high purity 
water produced by the system at a given ratio, e.g., 
a sodium chloride injection concentrate (twenty 
times concentrated) is mixed with USP XXII grade 
water for injection at the rate of nineteen parts 
water to one part concentrate and then passed 
through a disposable sterile microfilter to produce 
sterile sodium chloride injection solution. The final 
solution can either be packaged in sterile intrave- 
neous (IV) containers or used directly in medical 
applications. Similarly, peritoneal dialysis fluids can 
be produced by addition of concentrated peritoneal 
dialysis fluid to the AAMI standard water produced 
by the system and then passing the solution 
through a disposable sterile microfilter. The final 
solution can either be packaged in sterile contain- 
ers or administered directly into the abdominal 
cavity of the patient. 



The microbiological control in all of the sys- 
tems described above is accomplished by periodic 
recirculation and/or flushing of high temperature 
water for a given period of time over all permanent 

5 wetted surfaces within the system including the 
preliminary filter, the carbon adsorption module, 
the reverse osmosis module and the ion exchange 
filtration module but excluding items that are re- 
placed periodically such as the disposable sterile 

w microfilter. If a semi-permanent sterile microfilter, 
such as ceramic microfilter, is utilized it can also 
be sanitized during the sanitization phase. 

BRIEF DESCRIPTION OF THE DRAWINGS 

75 

Figure 1 is a schematic diagram of the method 
and system of this invention for producing water 
which meets specifications of AAMI standard water 
for dialysis. 

20 Figure 2 is a schematic diagram of the method 
and system of this invention for producing water 
quality that meets USP XXII specifications for water 
for injection quality water. 

Figure 3 is a schematic diagram of the method 

25 and system of this invention including a sterile 
microfilter for producing water quality that meets 
USP XXII specifications for sterile water for injec- 
tion quality water. 

Figure 4 is a schematic diagram of the method 

30 and system of this invention for producing sterile 
peritoneal dialysis solution. 

Figure 5 is a schematic diagram of the method 
and system of this invention for producing a sterile 
medical solution. 

35 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

In accordance with this invention, USP XXII 
grade sterile water for injection is produced by 

40 subjecting potable water to prefiltration, carbon ad- 
sorption, reverse osmosis, deionization and finally 
sterile microfiltration. The USP XXII specifications 
for water injection are detailed in The United States 
Pharmacopeia Convention, Inc., XXII pages 1456 

45 and 1457 dated January 1, 1990. The specifica- 
tions include allowable limits on heavy metals and 
other chemical (organic and inorganic) contamin- 
ants, pH and total dissolved solids. The purified 
water must be sterile and non-pyrogenic. 

50 The chemical impurities in the potable water 
are removed by the various filtration methods in- 
corporated in the system. The prefilter element 
removes particulate matter present in the water. 
The carbon filter element satisfies the dual require- 

55 ment of removing halogens as well as dissolved 
organics present in the incoming water. The re- 
verse osmosis element removes dissolved ionic 
impurities, certain organics and is also a barrier for 
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bacteria and pyrogens present in the water The 
deionization element removes remaining trace ionic 
impurities in the purified water from the reverse 
osmosis module. Finally, the sterile microfilter is a 
sterile barrier for any remaining bacteria in the 
system. 

To maintain a sanitary system, i.e., control of 
the bacteria population and pyrogen level within the 
system, a novel method of periodic system 
sanitization, preferably daily, is employed. The 
sanitization is accomplished by circulating or flush- 
ing hot water through the system for a time tem- 
perature combination sufficient to effect system 
sanitization, but less than that at which degradation 
of material in a module occurs. For example, water 
at a temperature of about 80 a C to 100* C, can be 
circulated through the system for up to two hours. 
The heated water is passed over all wetted sur- 
faces in the system thereby limiting any bacteria 
growth during system operation and/or idle period. 
The pyrogens generated during system operation, 
idle period and during sanitization are flushed away 
in the post sanitization flush of the system. During 
the operating period, the reverse osmosis module 
continues as a barrier for bacteria and pyrogens. At 
the end of the operating period (during sanitization) 
the heated water kills the bacteria on the inlet side 
of the reverse osmosis module as well as any 
bacteria that may have passed through the reverse 
osmosis module. The pyrogens are flushed away 
during the post sanitization flush from all sections 
of the system. The disposable sterile microfilter is 
a barrier for any bacteria in the system and is 
always employed during operation but is disposed 
of prior to sanitization. The microfilter is changed 
periodically and therefore does not require sanitiza- 
tion. Certain microliters such as ceramic microfil- 
ters may be semi-permanent and therefore may be 
sanitized along with other components. 

The ability of the system to produce sterile 
water for injection is dependent on a combination 
of three major operating modes. They are: (1) 
Production of sterile water for injection (2) System 
sanitization and (3) System flush. A typical operat- 
ing method for operating the system comprises the 
production of sterile water for approximately twen- 
ty-two hours. Thereafter, the system is sanitized 
with heated water, such as at 80* C for two hours, 
followed by a system flush with cool water for 
about fifteen (15) minutes. After flushing, the sys- 
tem is ready to produce sterile water again in 
accordance with the described method. 

During the water production phase, the filters 
remove impurities as described above from the 
incoming potable water. The prefilter element, car- 
bon element and deionization element retain their 
respective impurities and at exhaustion of capacity, 
they are discarded. The reverse osmosis element 



is a tangential flow device consisting of three sepa- 
rate streams; namely, feed, reject and product. The 
water from the feed side sweeps across the sur- 
face of a semi-permeable membrane in the ele- 

5 ment and is discarded via the reject stream. A 
portion of the feed water passes through the mem- 
brane as purified water for further processing if 
necessary. The microbial impurities from the feed 
water are retained and/or discarded via the reject 

w stream. 

A very minute quantity of microbiological con- 
taminate may pass through the reverse osmosis 
element and contaminate the elements positioned 
downstream of the reverse osmosis element. 

75 These contaminants are then captured by the dis- 
posable sterile filter element located downstream. 
By this means, sterile water can be produced by 
the system. 

It is a well established fact that bacteria when 

20 left uncontrolled in a water system will proliferate 
and eventually produce water quality below the 
desired specifications for microbiological contamin- 
ants. To manage the bacteriological population 
within the system an innovative method is devel- 

25 oped. The method involves sanitization of the total 
system at a temperature and time that will control 
microbial population to the desired level as re- 
quired by the user requirements, for example, ap- 
proximately 80 # C or higher temperature for ap- 

30 proximately two hours on a daily basis. The recir- 
culation and/or flushing of heated water through the 
system controls the bacteria present in the prefilter 
element, the carbon element, the inlet and outlet 
sides of the reverse osmosis element and any 

35 associated piping and accessories in the fluid path. 
Upon completion of the sanitization period, the 
system is flushed to carry away the destroyed 
bacteria and the fluid production can resume. By 
utilizing this periodic heat sanitization, any biofilm 

40 which has been formed within the system is inac- 
tivated since the destructive heat penetrates the 
entire thickness of biofilm formed. This is in con- 
trast to chemical sanitization which generally is not 
as effective in controlling biofilms. 

45 Referring to Figure 1, the system utilized in the 
present invention includes a water inlet 10 for pota- 
ble tap water which is controlled by valve (VI) 12 
and pressure regulator (PR) 14. A heat exchanger 
(HE) 16 is provided to recover wasted heat exiting 

so from the system. The tap water is pumped by 
means of pump (M1) 20. A bypass valve (V2) 18 is 
utilized for feed flow rate control to the reverse 
osmosis element. The tap water is directed to 
heater (H) 22, which may be activated to maintain a 

55 desired operating temperature of the system. The 
water is then passed through prefilter (PF) 24 and 
prefilter 24 is provided with differential pressure 
monitors (AP) 23 which determine when the pres- 
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sure across the prefilter exceeds a predetermined 
limit for fitter changeout The water is then passed 
through an adsorption element (C) 26 containing 
temperature resistant ion exchange resin, activated 
carbon particles or mixtures thereof, the adsorption 
particles utilized in step 26 are capable of with- 
standing the heat of the water utilized to sanitize 
the system in a subsequent sanitization step. Dif- 
ferential pressure monitors (AP) 25 may be used to 
determine when the pressure across the element 
exceeds a predetermined standard pressure for 
change out. The filtered water then is passed to 
reverse osmosis unit (RO) 28 containing a tem- 
perature resistant membrane capable of withstand- 
ing the heat of the water utilized in the subsequent 
sanitization step. Conductivity monitors (C1), (C2), 
27 and 29 monitor the performance of the reverse 
osmosis unit (RO) 28. Conductivity monitor (C2) 29 
also assures the quality of the water produced. The 
reject conduit from reverse osmosis unit (RO) 28 
passes through back pressure regulator V3 (33) 
which allows for adjustment of the product to reject 
ratio. Valve (V4) 32 remains closed during opera- 
tion and is left open during sanitization since mini- 
mal back pressure is desired for the operation of 
the reverse osmosis unit (RO) 28 at high sanitiza- 
tion temperatures. During normal operation, the pu- 
rified water is passed through valve (V5) 30 and 
then to be used as water for dialysis. Valve (V6) 34 
remains closed during normal operation. When the 
system is sanitized with water heated by heater (H) 
22, it passes through prefilter (PF) 24, adsorption 
unit (C) 26, reverse osmosis unit (RO) 28 and then 
splits to valve (V4) 32 on reject conduit side and 
valve (V6) 34 on product side while valve (V5) 30 
remains closed during sanitization. The water from 
reject conduit side and valve (V6) 34 are combined 
at location 35 and passed through heat exchanger 
(HE) 16 to recover heat prior to passing to drain 
36. The heater (H) 22 then is deactivated at the 
completion of sanitization and the system is 
flushed of the heated water by means of incoming 
potable water. An air break or a check valve (CV) 
51 is included in the drain line to prevent any 
backflow of contaminated water into the product. 

Referring to Figure 2, the elements of Figure 1 
are included in the system of Figure 2 and are 
labeled with the same reference numerals. The 
system of Figure 2 includes an ion exchange mod- 
ule (IX) 37 if necessary, in order to render the 
system capable of producing water quality equiv- 
alent to or better then standards specified in USP 
XXII water for injection from water feed containing 
undesirably high salt concentration. Conductivity 
monitors (C2) and (C3), 29 and 38, monitor the 
efficiency of the ion exchange module (IX) 37. 
Conductivity monitor (C3) 38 also assures the qual- 
ity of water produced. When sanitizing the system 



with hot water, the heater (H) 22 is activated as 
water passes through the reverse osmosis unit 
(RO) 28 as discussed in figure 1. The water from 
the product side of the reverse osmosis unit (RO) 

5 28 passes through the ion exchange module (IX) 
37 and then through valve (V6) 34, combines with 
water from valve (V4) 32 and then is discarded via 
heat exchanger (HE) 16 through drain 36. Valve 
(V5) 30 remains closed during sanitization. The 

w system then is flushed in the manner set forth 
above. 

Referring to Figure 3, the elements of Figure 2 
are included in the system of Figure 3 and are 
labeled with the same reference numerals. The 

is system of Figure 3 includes a sterile microfilter 
(MF) 39 which is disposed of after a cycle of 
producing sterile water for injection. During the 
sanitization step, heater 22 is activated and hot 
water is circulated through the modules 24, 26, 28 

20 and 37 and then through 34 to 16 to drain 36. 
Thereafter, the system is flushed out with water to 
elute the remaining pyrogens which are directed to 
drain 36. 

Referring to Figure 4, a system is shown for 

25 producing a solution containing a medicament such 
as peritoneal dialysis solution. The system shown 
in Figure 4 is identical to the system shown in 
Figure 1 except that means for proportioning puri- 
fied water and a concentrated medicament is pro- 

30 vided. All of the other components function in the 
manner described above. A concentrated peritoneal 
dialysis (medicament) solution is stored in con- 
tainer 44 and is dispensed via proportioning mod- 
ule 46 into admixture with the purified water from 

35 the reverse osmosis module (RO) 28. Thereafter, 
the proportioned solution is passed through sterile 
microfilter (MF) 39 for use. The sanitization of the 
system is the same as shown in Figure 1 but, if 
desired, the container (CN) 44 and associated pip- 

40 ing can be included in the high temperature 
sanitization loop to maintain control of bacteria and 
pyrogens. The system then is flushed in the man- 
ner set forth above. 

Referring to Figure 5, the elements of Figure 4 

45 are included in the system which function in the 
manner described above with the addition of an ion 
exchange module (IX) 37. The concentrated medi- 
cal solution is stored in container (CN) 50, is dis- 
pensed via proportioning module 46 into admixture 

so with the purified water from ion exchange module 
(IX) 37. The resulting dilute medical solution is 
passed through sterile microfilter 39 for use. The 
sanitization of the system is the same as shown in 
Figure 2 but, if desired, the container (CN) 50 and 

55 associated piping can be included in the high tem- 
perature sanitization loop to maintain control of 
bacteria and pyrogens. The system then is flushed 
in the manner set forth above. 



5 



9 



EP 0 462 606 B1 



10 



ft is to be understood that the above descrip- 
tion of the Figures describes the preferred embodi- 
ments of this invention. The adsorption step (C) 26 
and reverse osmosis step (RO) 28 can be in any 
sequence. For example, if the incoming impure 
water contains no chlorine or if the reverse osmosis 
membrane is chlorine resistant, reverse osmosis 
step (RO) 28 can precede adsorption step (C) 26. 
However, the sterilizing microfilter (MF) 39 is al- 
ways utilized downstream of the reverse osmosis 
and/or adsorption steps when producing sterile 
product. 

Claims 

1. A system for producing pure water from a 
potable water source which comprises sequen- 
tially. 

(a) a heating means for periodically heating 
water 

(b) a filtration means adapted to remove 
particulate impurities from water; 

(c) an adsorption means containing an ad- 
sorbent for removing chlorine and dissolved 
organics; 

(d) a reverse osmosis separation means 
adapted to remove organics, dissolved 
solids, microorganisms and pyrogens from 
water; 

(e) means for passing the potable water 
sequentially through said filtration 
means.adsorption means and said reverse 
osmosis separation means. 

2. The system of claim 1 wherein a deionization 
means adapted to remove dissolved solids 
from water is located downstream of said re- 
verse osmosis separation means, means for 
passing water from reverse osmosis means 
through said deionization means and means 
for periodically passing heated water through 
said deionization means to flush accumulated 
pyrogens and to control microorganisms within 
the said system. 

3. The system of claim 1 wherein a sterile micro- 
filtration means adapted to remove bacteria 
from water is located downstream of said re- 
verse osmosis separation means. 

4. The system of claim 3 including means for 
passing the potable grade water through said 
filtration means, said adsorption means, said 
reverse osmosis separation means and said 
sterile filtration means. 

5. The system of claim 4 wherein a deionization 
means adapted to remove dissolved solids 



from water is located downstream of said os- 
mosis separation means, means for passing 
water from said reverse osmosis means 
through said deionization means and means 
5 for periodically passing heated water through 
said deionization means to flush accumulated 
pyrogens and to control microorganisms within 
the said system. 

io 6. The system of claim 3 including a means for 
proportioning concentrated peritoneal fluids 
with water exiting said reverse osmosis means 
and entering said sterile microfiltration means. 

75 7. The system of claim 3 including a means for 
proportioning concentrated medicament solu- 
tions with water exiting said reverse osmosis 
means and entering said sterile microfiltration 
means. 

20 

8. A method for producing pure water from a 
potable water source, characterized by passing 
potable water sequentially through the filtration 
means, the adsorption means, the reverse os- 
25 mosis separation means, and, optionally, 
through the sterile microfiltration means and/or 
the adsorption means of any of the systems of 
claims 1 to 7. 

30 9. A method for producing pure water from a 
potable water source, characterized by 

(1) passing potable water sequentially 
through the respective means as claimed in 
claim 8, and 

35 (2) sanitizing the said system by circulating 

water of a tempeature of about 80 *C to 
100 'C through the system, and 
(3) optionally flushing the system with cool 
water. 

40 

10. A method as claimed in claim 9, wherein step 
(1) is operated for about 22 hours, step (2) is 
operated for about 2 hours, and step (3) is 
operated for about 1 5 minutes. 

45 

Patentanspriiche 

1. System zur Herstellung von reinem Wasser 
aus einer Trinkwasserquelie, das nacheinander 
50 umfafit: 

(a) eine Heizeinrichtung zum periodischen 
Erhitzen von Wasser; 

(b) eine Filtriereinrichtung, die zum Entfer- 
nen von teilchenfbrmigen Verunreinigungen 

55 aus Wasser geeignet ist; 

(c) eine Adsorptionseinrichtung, die ein Ad- 
sorbiermittel zum Entfernen von Chlor und 
gelosten organischen Verbindungen enthalt; 
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(d) eine Umkehrosmosetrenneinrichtung, die 
zum Entfemen von organischen Verbindun- 
gen, gelosten Feststoffen, Mikroorganismen 
und Pyrogenen aus Wasser geeignet ist 

(e) eine Bnrichtung, um das Trinkwasser 5 
nacheinander durch die Rtoiereinrichtung, 

die Adsorptionseinrichtung und die Umkeh- 
rosmosetrenneinrichtung zu fuhren. 

2. System nach Anspruch 1, wobei eine zum 10 
Entfernen von geldsten Feststoffen aus Was- 
ser geeignete Entionisierungseinrichtung 
stromabwarts der Umkehrosmosetrenneinrich- 
tung, einer Einrichtung zum FUhren von Was- 
ser von der Umkehrosmoseeinrichtung durch 75 
die Entionisierungseinrichtung und einer Ein- 
richtung zum periodischen FUhren von erhitz- 

tem Wasser durch die Entionisierungseinrich- 
tung angeordnet ist, um angesammelte Pyro- 
gene herauszuspulen und Mikroorganismen in- 20 
nerhalb des Systems zu bekampfen. 

3. System nach Anspruch 1, wobei eine zum 
Entfernen von Bakterien aus Wasser geeigne- 
te, sterile Mikrofiltrationseinrichtung stromab- 25 
warts von der Umkehrosmosetrenneinrichtung 
angeordnet ist. 

4. System nach Anspruch 3, das eine Einrichtung 
zum FOhren des Wassers von TrinkqualitSt 30 
durch die Filtriereinrichtung, die Adsorptions- 
einrichtung, die Umkehrosmosetrenneinrich- 
tung und die sterile Filtriereinrichtung umfaflt 

5. System nach Anspruch 4, wobei eine zum 35 
Entfernen von gelosten Feststoffen aus Was- 
ser geeignete Entionisierungseinrichtung 
stromabwarts der Osmosetrenneinrichtung, der 
Einrichtung zum Fuhren von Wasser von der 
Umkehrosmoseeinrichtung durch die Entioni- 40 
sierungseinrichtung und der Einrichtung zum 
periodischen FOhren von erhitztem Wasser 
durch die Entionisierungseinrichtung angeord- 
net ist, um angesammefte Pyrogene herauszu- 
spOlen und Mikroorganismen innerhalb des Sy- 45 
stems zu bekampfen. 

6. System nach Anspruch 3, das eine Einrichtung 
zum Dosieren von konzentrierten Peritoneal- 
fiussigkeiten mit Wasser, das aus der Umkeh- 50 
rosmoseinrichtung austritt und in die sterile 
Mikrofiltriereinrichtung eintritt, umfaBt. 

7. System nach Anspruch 3, das eine Einrichtung 
zum Dosieren von konzentrierten Medikament- 55 
losungen mit Wasser, das aus der Umkehros- 
moseeinrichtung austritt und in die sterile Mi- 
krofiltriereinrichtung eintritt, umfaBt. 



a Verfahren zur Herstellung von reinem Wasser 
aus einer Trinkwasserquelle, dadurch gekenn- 
zeichnet. dafl Trinkwasser nacheinander durch 
die Filtriereinrichtung, die Adsorptionseinrich- 
tung, die Umkehrosmosetrenneinrichtung und 
gegebenenfalls durch die sterile Mikrofiltrier- 
einrichtung und/oder die Adsorptionseinrich- 
tung von einem der Systeme der Anspruche 1 
bis 7 gefOhrt wird. 

9. Verfahren zur Herstellung von reinem Wasser 
aus einer Trinkwasserquelle, gekennzeichnet 
durch 

(1) FOhren von Trinkwasser nacheinander 
durch die jeweiligen, in Anspruch 8 bean- 
spruchten Einrichtungen, und 

(2) Desinfizieren des Systems durch Um- 
walzen von Wasser von einer Temperatur 
von etwa 80 *C bis 100*C durch das Sy- 
stem, und 

(3) gegebenenfalls SpOlen des Systems mit 
kaltem Wasser. 

10. Verfahren nach Anspruch 9, wobei Schritt (1) 
etwa 22 Stunden lang durchgefuhrt wird, 
Schritt (2) etwa 2 Stunden lang durchgefuhrt 
wird und Schritt (3) etwa 15 Minuten lang 
durchgefuhrt wird. 

Revendications 

1. Systeme pour la production d'eau pure a partir 
d'une source d'eau potable qui comprend suc- 
cessivement : 

(a) un moyen de chauffage pour chauffer 
p€riodiquement I'eau; 

(b) un moyen de filtration adapte* pour 6limt- 
ner les impuretes particulates de I'eau; 

(c) un moyen d'adsorption contenant un ad- 
sorbant pour gliminer le chlore et les matu- 
res organiques dissoutes; 

(d) un moyen de separation par osmose 
inverse adapte* pour 6 ti miner les matieres 
organiques, les matieres solides dissoutes, 
les micro-organismes et les pyrogenes de 
I'eau; 

(e) un moyen pour faire passer I'eau pota- 
ble successivement a travers ledit moyen 
de filtration, le moyen d'adsorption et ledit 
moyen de separation par osmose inverse. 

2. Systeme selon la revendication 1, dans lequel 
un moyen de d§sionisation adapte* pour £limi- 
ner de I'eau des matieres solides dissoutes est 
dispose en aval dudit moyen de separation par 
osmose inverse, du moyen pour faire passer 
I'eau du moyen d'osmose inverse a travers 
ledit moyen de d£sionisation et du moyen pour 
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faire passer periodiquement de I'eau chauffee 
a travers tedit moyen de dgsionisation pour 
rincer les pyrogenes accumules et pour 
contrSler les micro-organismes a I'interieur du- 
dit systeme. 

3. Systeme selon la revendication 1, dans lequel 
un moyen de micro-filtration sterile adapte 
pour eiiminer les bacteries de I'eau est dispo- 
se* en aval dudit moyen de separation par 
osmose inverse. 

4. Systeme selon la revendication 3 comprenant 
un moyen pour faire passer I'eau de quaiite* 
potable a travers ledit moyen de filtration, ledit 
moyen d 'adsorption, ledit moyen de separation 
par osmose inverse et ledit moyen de filtration 
sterile. 

5. Systeme selon la revendication 4, dans lequel 
un moyen de desionisation adapts pour eiimi- 
ner de I'eau des matieres solides dissoutes est 
dispose en aval dudit moyen de separation par 
osmose, du moyen pour faire passer I'eau 
provenant dudit moyen d'osmose inverse a 
travers ledit moyen de desionisation et du 
moyen pour faire passer periodiquement de 
I'eau chauff£e a travers ledit moyen de desio- 
nisation pour rincer les pyrogenes accumules 
et pour contr6ler les micro-organismes a I'inte- 
rieur dudit systeme. 

6. Systeme selon la revendication 3 comprenant 
un moyen pour proportionner des fluides peVi- 
tongaux concentres avec de I'eau sortant dudit 
moyen d'osmose inverse et entrant dans ledit 
moyen de microfiltration sterile. 

7. Systeme selon la revendication 3 comprenant 
un moyen pour proportionner des solutions 
concentres de medicaments avec de I'eau 
sortant dudit moyen d'osmose inverse et en- 
trant dans ledit moyen de microfiltration sterile. 

8. Precede pour produire de I'eau pure a partir 
d'une source d'eau potable, caracterise en ce 
qu'on fait passer I'eau potable successivement 
a travers le moyen de filtration, le moyen d'ad- 
sorption, le moyen de separation par osmose 
inverse et facultativement a travers le moyen 
de microfiltration sterile et/ou le moyen d'ad- 
sorption d'un quelconque des systemes des 
revendications 1 a 7. 

9. Procede pour produire de I'eau pure a partir 
d'une source d'eau potable, caracterise en ce 
que : 



(1) on fait passer I'eau potable successive- 
ment a travers les moyens respectifs com- 
me revendique dans la revendication 8, et 

(2) on sterilise ledit systeme en faisant cir- 
5 culer de I'eau a une temperature d'environ 

80 • C a 100 • C a travers le systeme, et 

(3) on rince facultativement le systeme avec 
de I'eau froide. 

w 10. Procede selon la revendication 9, dans lequel 
on realise retape (1) pendant environ 22 h, on 
realise retape (2) pendant environ 2 h et on 
realise retape (3) pendant environ 15 min. 
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